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The goal of every clinician (and the health systems in which they work) is to provide high quality medical services. In the case of digestive endoscopy, this means that use of the procedures should adhere to accepted indications, that accurate diagnoses are made, that successful therapies are applied, and that all this is done while maximizing the patient's comfort, and minimizing the risks. The quality assurance process includes granting of privileges only to competent practitioners, ensuring ongoing competence through re-privileging, and engaging in quality improvement through measurement and remediation. Quality is an issue for everyone involved in the endoscopy process, not just the endoscopists. As a service to the world community, the leadership of OMED (Organisation Mondiale d'Endoscopie Digestive, World Organisation of Digestive Endoscopy) charged Dr. Douglas Faigel and Dr. Peter Cotton to chair a working party of interested endoscopists from a wide range of countries and organizations to develop universal guidelines to assist healthcare institutions in ensuring that the highest quality care be given. The working party met twice, and conducted most of its deliberations by correspondence and conference calls. All known national and international organizations supporting the practice of endoscopy were interrogated for information on relevant topics; many already have extensive publications [1 -7] . A list of members of the working party is given in the Appendix. It is well recognized that resources vary around the world, and that digestive endoscopy is regulated in different ways in different countries (and very little in some), so that the application of these guidelines will vary enormously in extent and method. However, we believe that the recommendations can provide a useful platform from which all systems can move forward. These guidelines should also be used by educational organizations throughout the world to set goals in their continuing medical education programs, thus improving the quality of endoscopy worldwide. This review does not include discussion of the issues involved in training and credentialing nonphysician endoscopists, which is becoming more common, especially in Britain. However, the same general principles should apply.
Definition of terms, and general principles ! Clinical privilege: Authorization by a local institution for a physician to perform a particular procedure or clinical service. Privileges are granted by healthcare institutions such as hospitals or freestanding surgical or endoscopy centers or clinics. Credentials: Documents provided after successful completion of a period of education or training, as an indication of clinical competence. They include, but are not limited to, diplomas, letters from training directors, and specialty certifications. Re-credentialing/re-certification/revalidation: Interval assessment and approval of continuing competence to perform specified procedures. Specificity of privileging: Privileges should be granted separately for each endoscopic procedure: esophagogastroduodenoscopy (EGD), colonoscopy, endoscopic retrograde cholangiopancreatography (ERCP), endoscopic ultrasonography (EUS), enteroscopy and wireless capsule endoscopy. Competency in one procedure does not indicate competency in another procedure, and should not be used for granting privileges in another procedure. Uniformity of standards: Healthcare institutions must adopt policies for the granting of privileges that apply to all practitioners regardless of specialty and applicable to wherever endoscopy is performed. Faigel Granting privileges ! It is the responsibility of healthcare institutions to grant privileges for endoscopic procedures only to competent individuals. Competency is the minimal level of skill, knowledge, and/or expertise derived through training and experience that is required to safely and proficiently perform a task or procedure, without assistance or supervision [1] . As applied to endoscopy this means that the endoscopist has gone through training to develop requisite skills and acquire the knowledge base needed to safely perform and interpret endoscopic procedures, and to correctly manage the findings from these. In all cases policies must comply with local, regional, and national guidelines and regulations.
Training requirements
At the completion of training, the endoscopist must have achieved certain competencies; namely, they must: " Have successfully completed a sound medical or surgical training " Be able to integrate endoscopy into the clinical management plan, be this medical, surgical, or referral for specialty services " Understand the indications, contraindications and risks related to the procedures " Be able to clearly describe to the patient, in layman's terms, details of the procedure including the attendant risks, and thus to obtain informed consent " Have knowledge of the endoscopic anatomy " Be thoroughly familiar with the technical and safety features of the endoscope and accessories, and have an understanding of proper endoscope reprocessing and infection control " Accurately identify and interpret endoscopic findings " Understand the pharmacology, administration, and risks of sedation/analgesia " Be able to perform procedures competently, including common methods for tissue sampling and therapy " Diagnose complications promptly and competently manage them " Recognize the limitations of endoscopic technology or of their own skill in the management or therapy of endoscopic findings " Be able to document findings and communicate them with patients and other healthcare providers " Be able to maintain a record of key performance indicators. The framework and environments in which these competencies are learned will vary by country and region.
Determination of competency
Completion of a standard training program in gastroenterology or general surgery may suggest that the practitioner is ready for independent endoscopic practice, provided that the program included endoscopic training, but competency for specific procedures should be determined by objective measures, wherever possible. Use of simulators may be a useful training adjunct [8] and may have a role in assessing certain technical proficiencies [9] , but should not be used in lieu of adequate training and clinical assessment. Documentation of the numbers and types of procedures performed in training is important, and organizations have published "threshold numbers" (• " Table 1 ). These numbers are intended to indicate that the trainee may have reached a stage where competency can be assessed by direct observation or other objective measures. Numbers alone should not be used to grant privileges. It is advisable that specific procedures for determining competency should be established which would specify the role of observers, the number of cases to be observed and the criteria assessed [2, 3] . Competency must include proficiency in the common sampling and therapeutic adjuncts to each specific procedure (e. g. polypectomy of polyps smaller than 2 cm in colonoscopy; ulcer and variceal hemostasis in EGD; removal of stones smaller than 1 cm, or stent insertion in ERCP). It is not acceptable to perform procedures without the ability to safely and effectively address most of the important findings. This statement should not be taken to mean that every endoscopist needs expertise in advanced therapeutic or rarely performed procedures. Nor should it be used as an excuse to carry out therapeutic procedures for which the endoscopist is not thoroughly competent. Competency in endoscopy (e. g. by nonphysicians) does not imply competence in nonendoscopic management of the conditions encountered, which must be ensured by medical or surgical training in digestive disease. In appropriate circumstances, the patient should be referred for specialty services.
Procedures for granting privileges
Healthcare institutions are legally responsible for ensuring that those whom they permit to perform procedures are in fact competent [1] . To do so, they must establish specific policies for the granting of privileges. These policies must adhere to principles of uniformity of standards and specificity of privileging, and also comply with local, regional, and national regulations. The policies must apply uniformly to all specialties, wherever endoscopy is performed, and must be determined separately for each endoscopic procedure (EGD, colonoscopy, ERCP, EUS, enteroscopy, capsule endoscopy), to include their therapeutic aspects [4, 5] . Colonoscopy  140  100 to cecum  150  500  120  150   EGD  130  200  150  500  190  200   ERCP  200  200  200  200  140  150   EUS  150  200  150 EGD, esophagogastroduodenoscopy; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasonography *American Society for Gastrointestinal Endoscopy (ASGE) Guideline †Colonoscopy: cecal intubation in > 90 % of the last 50 logged procedures. ERCP: unassisted, with intact papilla, to include 80 sphincterotomies and 60 stent placements. ‡European Board of Gastroenterology: colonoscopy numbers include polypectomy, and assume competency in EGD first [10] .
The applicant must specify the procedures for which privileges are requested, and provide details of their training in those procedures, and any subsequent experience. The applicant should be free of any physical or mental impairments that would affect endoscopic competency. Their training director should provide documentation of the training the applicant has received for each procedure requested. The application and credentials should be reviewed by a physician in the healthcare institution who is thoroughly familiar with the procedures in question. This individual may be the medical director of the endoscopy unit and should have privileges to perform at least some of the procedures for which privileges are requested. The medical director then makes recommendations to the privileging board of the healthcare institution as to which procedure privileges should be granted. Difficulties arise when a practitioner seeks privileges for a procedure that is new to the institution. Depending on the complexity of the procedure, it may be wise for the institution to seek outside expert opinion. Direct observation of the applicant ("proctoring") is desirable and recommended [3] . The observer should be a skilled endoscopist with privileges to perform the procedure being observed. Hospital policy should delineate the role of the observer and specify the number of procedures to be observed and the criteria to be assessed. These guidelines also apply when established practitioners seek privileges in a new institution. These applicants should provide documentation of their prior procedural volume and case mix, performance data, and letters of recommendation from previous colleagues and supervisors.
Renewal of privileges !
Holding of endoscopic privileges should be time-limited, thus requiring renewal at regular intervals, to ensure the continued competency of the endoscopist [3] . The institution should have a policy which specifies the methods for renewal of privileges, timing (interval between renewals), and a defined approach for dealing with poor performance. Applications should include supporting evidence, including documentation of an adequate continuing volume of procedures. Institutions may wish to specify a minimum number of procedures. These volume criteria should be separate for each procedure. Some institutions and health systems will seek additional data, for example regarding: " Maintenance of specific performance measures " Participation in quality improvement projects, which may include review of sentinel events (i. e. adverse events and departures from standard of care or hospital policy) " Continuing medical education in endoscopy (such as attendance at meetings) " Observation of performance by an assessor. As with the initial granting of privileges, the application should be reviewed by a physician in the healthcare institution, for instance the medical director of the endoscopy unit, who is thoroughly familiar with the procedures for which privileges are sought. This individual may need to determine whether there have been any complaints about the endoscopist's performance, or other such issues (such as poor behavior), and may seek input from other medical and nonmedical providers.
Quality assurance and improvement ! The goal of maintaining and enhancing the quality of services should be addressed by a continuous process of measuring aspects of endoscopic performance [6] . Quality improvement involves identification of areas of underperformance through quality measurement, initiation of an improvement plan, and then re-measurement to assess and document improvement. Each endoscopy unit should have a policy for quality improvement. This begins with a selection of individual indicators with clinical relevance to the particular institution, and may be based on national, regional, or local regulations. " The policy should specify which of the many possible recommended indicators will be measured, how often, and for how long. Healthcare institutions may choose to measure a subset on a rotating basis. Once performance goals have been reached for a particular indicator, a different subset may be chosen, whilst recognizing the need for periodic reassessment to ensure continued compliance. " Compliance rates should be specified with the recognition that not all indicators have undergone benchmarking or that benchmarking may not have occurred in every relevant population. " Poor performance should be addressed, with remedial plans.
Underperformers identified by quality measurement should be offered feedback and plans for improvement and retesting. " Institutional policy should specify the consequences of repeated underperformance, such as loss of clinical privileges.
Sentinel events
The term "sentinel events" is used to describe significant deviations from optimal patient care. These include departures from hospital policy or accepted standards of care, as well as major procedural adverse events (complications). These can be adverse outcomes of sedation or of the procedure itself, such as cardiopulmonary compromise, bleeding, perforation, or infections or procedure-specific events such as post-ERCP pancreatitis. Examples of departures from hospital policy include inappropriate use of prophylactic antibiotics, inappropriate procedures, lack of written informed consent, inadequate or delayed endoscopy reports, or performance of sedated procedures in unsafe locations within the institution. Each institution should have policies for the reporting and review of sentinel events, for example through "incident reports". Endoscopy units should keep a log of adverse events and efforts should be made to track delayed events. The increasing use of electronic reporting systems makes this task easier. Events should be reviewed on a regular basis, within the context of continuous quality improvement, in a nonpejorative setting, and preferably with multidisciplinary participation. The goal must be to improve patient care by recognizing and addressing problems as soon as possible.
Quality indicators
Most flexible endoscopy procedures are low risk, and major complications are rare. This being so, monitoring of adverse events alone is not sufficient to assure ongoing safety or competency. Documentation of the provision of high quality endoscopic services requires measurement of specific end points, called quality metrics, or "indicators" [7] .
Quality indicators should be clinically relevant, easily measurable, representative of high quality care, correlate with better outcomes, and be evidence-based, wherever possible. Indicators may be applied to three time periods: pre-procedure (all contacts with the patient until sedation is administered or the endoscope inserted), intraprocedure (until scope removal), and post-procedure (recovery through follow-up including delayed complications). Some indicators are applicable to all procedures, and others only to specific procedures. Indicators vary with regard to the strength of supporting evidence, with some having prospective data, some retrospective, and some representing best clinical practice according to expert opinion. After review of published quality indicators and taking into account general applicability, ease of measurement, and strength of supporting evidence, the following indicators are recognized as being potentially useful for quality improvement programs:
Generic quality indicators [7] Indication. In general, endoscopy is indicated when the information gained or the therapy provided will help the patient, and is not indicated when the information or therapy will not have an impact on clinical decision making or outcome. An indication should be documented for each procedure, and when it is a nonstandard indication it should be justified in the documentation. Studies have shown that when EGD and colonoscopy are done for standard indications, more clinically relevant diagnoses are made [11 -16] .
Informed consent. Procedure-specific informed consent that conforms to local, regional and national standards should be obtained and documented in writing. Consent should be obtained and documented for the procedure and any sedation or analgesia provided except in emergency situations with noncompetent patients. The consent should specifically address the reasons for doing the procedure, the possible alternative investigations, what the procedure involves, and the most common complications. Bleeding, perforation, missed diagnosis, and sedation-related complications are common to all endoscopic procedures. Procedure-specific risks (e. g. pancreatitis for ERCP) should be specified. Risk stratification and adverse events. Attention to safety aspects and reporting of adverse events is an important quality measure. Prior to the procedure, the risks are assessed to stratify patients as having a higher or lower risk of complications. Studies using the American Society of Anesthesiologists (ASA) score have demonstrated higher rates of sedation-associated complications in patients undergoing gastrointestinal endoscopy who have higher scores [17, 18] . The Malampati score, a visual analogue score to assess the upper airway, may also be useful in identifying patients likely to have problems with airway support if needed [18] . Adverse events should be recorded using standard methods, such as those recently developed by the American Society for Gastrointestinal Endoscopy (ASGE) [20] . Reversal agents. Treatment for oversedation with reversal agents (e. g. naloxone, flumazenil) or cessation of propofol should be recorded. Review of the rate at which reversal agents are given or propofol stopped may be a useful surrogate for oversedation and allow identification of unsafe sedation practices. However, use of this indicator should be done carefully and in a nonpenalizing manner lest endoscopists become hesitant to use these lifesaving treatments.
EGD quality indicators [21]
Biopsy specimens are obtained from gastric ulcers. Unless contraindicated by gastrointestinal bleeding or severe coagulopathy, biopsies should be obtained from gastric ulcers to assess for the presence of an underlying malignancy. Treatment of ulcer hemorrhage. Patients undergoing EGD for upper gastrointestinal bleeding in whom an ulcer is found with high risk stigmata should be treated with endoscopic therapy, unless contraindicated. High risk stigmata include active bleeding or the identification of a visible vessel. Prospective studies have documented decreased rebleeding rates when endoscopic therapy is applied to these ulcers [22] . Testing of ulcer patients for Helicobacter pylori. Treatment of H. pylori infection results in decreased ulcer recurrence rates and complications [23] . Patients with peptic ulcers of the stomach or duodenum should have biopsies to assess for H. pylori, or have in their endoscopy reports plans for subsequent testing. In settings with a very high population prevalence of infection, empirical treatment without H. pylori testing of ulcer patients may be justifiable.
Variceal ligation should be favored for endoscopic treatment of esophageal varices, wherever possible [24] . Randomized controlled trials have documented its superiority over sclerotherapy [25] . It is recognized that in economically disadvantaged regions there may be barriers to the adoption of variceal ligation. In these regions, measuring the proportion of patients treated with ligation may be useful as a means of achieving increased adoption of this technique.
Colonoscopy quality indicators [26]
Colonoscopy surveillance. To avoid both overuse and underuse of surveillance colonoscopy, appropriate surveillance intervals should be applied [27] . These may vary by country, depending on population characteristics and available resources. Cecal intubation rate. Every colonoscopy report should record depth of insertion of the instrument and whether the cecum was visualized. Cecal intubation should be documented by identification of specific landmarks (appendiceal orifice, cecal strap fold, ileocecal valve) and preferably recorded with photographic evidence. Reasons for an incomplete exam should be documented. Adenoma detection rate. Colonoscopy is used increasingly to screen asymptomatic average-risk patients. The rate of detection of adenomas (and advanced lesions) is a good measure of quality. In average risk individuals older than 50 years undergoing screening colonoscopy acceptable rates are ≥ 25 % in men and ≥ 15 % in women [26] . Colonoscope withdrawal time. Endoscopists with longer colonoscope withdrawal times have been shown to detect more adenomas and advanced lesions [28, 29] . The withdrawal time should average ≥6 minutes. Withdrawal time is a surrogate marker for adenoma detection but is useful in quality assurance programs where efforts to increase withdrawal times (such as through using a timer) may increase adenoma detection rates [29] . Quality of colon preparation should be recorded. Studies have shown a higher rate of detection of polyps and adenomas with better preparation [30, 31] .
ERCP quality indicators [32]
ERCP cannulation rates. Whether the desired duct (biliary or pancreatic) has been cannulated should be specified. Studies have shown a correlation between procedure volumes during training and ability to selectively cannulate the duct of interest [33] . In expert hands, the desired duct is cannulated in over 90 % -95 % of cases [34] .
Post-ERCP pancreatitis rate. Rates of pancreatitis average 1 % -7 % after ERCP but may be significantly higher in certain clinical settings (and depending on the definitions used) [35] . Biliary stone extraction. Each ERCP report should specify whether biliary stones were extracted and the bile duct cleared. The rate of stone extraction and clearance of the bile duct should be measured [32] . Biliary stent insertion. In patients with distal malignant strictures of the bile duct, the rate of successful stent insertion is recorded. Obstruction of the distal bile duct due to biliary or pancreatic malignancies is a common indication for ERCP. When these malignant strictures are identified, in most cases a biliary stent should be inserted [32] .
The endoscopy report ! The completeness of the endoscopy report is itself a measure of quality. Electronic systems provide an opportunity to make some fields mandatory, or at least to remind those involved about missing data before reports are finalized. The ASGE recommended the following contents for an endoscopy report [36] . Quality improvement in the endoscopy unit ! This report and most others have focused on the competency and performance of the endoscopists. The efficiency, safety, and comfort of a patient's experience rely heavily also on the rest of the team: the manager, nurses, technicians, and other support staff. Thus, measuring the quality of the endoscopy unit and process as a whole is an equally important task. Monitoring efficiency (e. g. wait times, room and staff turnover, no-show rates), allows for the appropriate use and allocation of medical resources [37] . Patient-centered measures such as satisfaction surveys, receipt of written discharge instructions (including instructions as to resumption of meals and medications), post-procedure follow-up, and plans for informing patients of biopsy and laboratory results form the foundation of best clinical practice [5, 38] . Units must also provide continuing training and competency assessment of support staff. Important skill areas include but are not limited to: patient monitoring and assessment, medication administration, endoscope set-up and maintenance, use of endoscopic accessories, post-procedure patient recovery, equipment reprocessing, and infection control. Special attention should be paid to reprocessing and infection control. When properly performed, transmission of infection to patients (or staff) should be extremely rare; recent estimates are of fewer than 1/1 000 000 procedures. Units should have defined policies for reprocessing and infection control that adhere to published multi-society and national and international guidelines [39, 40] . In some countries, endoscopy units are inspected and approved by various agencies with different agendas. Eventually it is likely and desirable that units (as well as endoscopists) will be subject to a formal credentialing and re-credentialing process. The ASGE has recently begun to recognizing units committed to high quality standards with their Certificate of Recognition award [41] . The British Global Rating Scale (GRS) for gastrointestinal endoscopy services is an excellent example of the parameters to be used in testing the quality of endoscopy units and their improvement. The GRS is currently used as the standard against which services are assessed in a peer review accreditation process that is aiming to accredit all endoscopic services in the UK [42] .
Benchmarking: quality improvement beyond the single endoscopist and unit ! Most of the publications and recommendations have concerned measuring quality (and competency) of single physicians and individual endoscopy units. A broader important agenda is now evolving, i. e. the ability to compare performances across practitioners and units, in other words to "benchmark" performance. Benchmarking entails measuring endoscopist-or unit-specific indicators in a reproducible manner and then comparing those results with those of other endoscopists or units in the database. The purpose is to determine levels of performance and evaluate one's own performance against others. This allows detection of areas of underperformance and rational planning for progress as part of the continuous quality improvement process. Benchmarking also allows local, regional, and national healthcare systems to allocate resources appropriately to achieve quality improvement. International benchmarking would allow individual countries to assess the quality of the endoscopic services they provide. Benchmarking of endoscopic services is still at a nascent stage. The British GRS, mentioned earlier, has been strikingly successful in this endeavor. Compliance has been close to 100 % and the project has shown progressive and widespread improvements over 4 years [42] . Benchmarking databases for individual endoscopist performance are being developed in several countries. This Working Group strongly supports these efforts. As these tools become available, they should be rapidly adopted by endoscopists, units, and healthcare systems.
Conclusions

!
Ensuring the performance of high quality endoscopic procedures is the goal and responsibility of every endoscopist. Quality assurance for endoscopy requires that only competent practitioners be given privileges, that continued competence be demonstrated through a re-privileging process, and that endoscopy units participate in a continuous process of quality improvement.
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